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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method which 
permit the separation, sampling and housing of microscopic sample pieces 
accurately and stably without contaminating the microscopic sample 
piece and/or the surrounding area thereof. 

SOLUTION: The beam member for separating a sample piece containing 
an area to be observed from a sample substrate by an ion beam 
sputtering method, forcing it to be held and pulling it out for separation 
comprises a bar-like member which is made thinner at the tip thereof 
than at the root thereof with the tip thereof split in shape, holds the 
sample piece by a force generated with the elastic deformation of a part 
for holding the sample piece obtained according to the shape thereof, and 
is used to pick out the sample piece from the sample substrate. After 
being moved onto a carrier base for placing it thereon, the sample piece is 
separated from the beam member to be housed. 
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tfc^^O^l^fSc^a^S,, fine, KH 

<iiiii«4>*f8MoBij<c^aii«fcov^TKw , rSo as 

ttKfi«»ll«Nte»H-/t« 0*W5*@<E**a Acad© 

7-riT32<DMWHS^nTV^o 7^32 
tt, it 9 mtt5W9L V -Oif 5> ti1tfrfr?8im<07— V - 

IKidn >y h*3ioWJt a»te «fc t> > 7*- u -33^/r L 

&lcffc 9 ottf 5>txfc4£A^ t> 3E$fi§tf34k: <fe D Rri&lHlfc 
jHuWfrftSo 0tp<D35tt, 7l''V32<£>*fliS%«075: 

&bmhnmiEm<D7-v o > 36t4v-r-^32cD?s^ 

[0 0 4 3] HHB«»fcLT±SBo«fi8*i:Sc:i;T?, 

% rcuxDitt k> g$m<Dtfmteftmt it, 
i,t d $mi8tfw&mm & i t>v * > t? :- AtW^bsic 
Stt-s-rtcumfc/swcgwi-etr o , sim 

^i4s ±f3(cSn^T, (4t>gP«i8i:Km25coSMgP*' ! 

«u 7-<'¥32tf7— u— 23%ffi&-em£)ir%rcib, >w 



leltEttMtt* t4Dg|5#5i:SS»)n-y FSlSrV-f-raT'ig 

«f*nrfl6fC"r* 0 *HMWT(4 F U 7 h*£ LTO. 5/x 
m/minWT*St«LTV^«o Site* *HDfiM?tt, tt5 
95«5ftV K««lta«4©liJl^^LT, ftjg^W-rSM 

<nmw5>*%w<Dm<Dnmmic-o^TmwT%o H9 
%mm*mm? %mm.mT-& z . 0^37^4 Hfsia&fP! 

^38, 39t4¥^-ri4#iatt^rjf/c^V^T\ **»J 
T^4-ocoi«^¥38, 39%ffl*^t>-arSc:i;tf. S« 

^38, 3900^^^ •? £U3 iftflt^ROOEKOSn 
t<:^ |iatW4K:^L^ig«5«lltra«««i*eJ:D. i4 

2teawj6n/tWft»oig*K***6offl6*ifiiite*» , «" 

IB®i|£««l4^ 9 §P«5 tX7^ ^"40^/f LTiiB? 
fKte ± S F 'J 7 h (D^^^SttH < , L fcKmcO 

<HSSff!l6>*»WOSiJOllSSCT»z:-ov>T»iW , rSo * 
||SS^!lT-{4roi:jS^fc|IMfii ; !)l©H4(i^ LfcXS h 
fflblS i ©3taX33BttBS-f K«««n*»)l, fiSffi 
* *i/£Smfr25*«BSfi: «B "T S 7a ffi « 4 t/X^tco 

[0 0 4 4] 1M j : Xx-^2(H^-tf-f)S^t4»«I 

«B^41±(c^»^^Sc «B^4HCtt^46FIB21(C4 
0-r^ye-AX>'^y^&%ffl^TiS^it25(i:-&t>-y:/'c 
jf42A^PX^tlTV^ 0 !iiV^T, BE»42K:K»W-25*# 

[0 0 4 5] X@k :»»««6(H^4ff)t!:«fcO^0J4 
3{C^^tl«tgS^41/3(oJ(c{4t)gW5^r^»l^-lt, 
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Til 1, 12, 1 £cr>m<D%}<, EEA~t%> 

[0 0 4 6]ISI : t3^25#i|42fr£j£W-&^<fc? 

[0 0 4 7] lira : «KMlfcBJ£Sft;teKfiK"25fc 
FIB21*Hg*J • j£2£U ^*fiP45*Km250P5ffl!|{i: 

ctite«fc9KSM-25©»KfkJnx*<**n, tem 

^25£«fi£4i;Ti:=gEBWc&(,tBr£ fcT, BPffiic 

[0 0 4 8] SMcDcfc&tfe,, HJfiMiH4<oxSifc 
^ L fc «fc •? fc: , Xgati icB£? 41 fcffl^sns*A»cfT 

[0 0 4 9] ±8BKWO#ffift«fctfXg{c«fc»3TI2©$!& 

£fcttl>ms«©&< £EB2ftT^Tt>, 

L T t> J: A, Ht^Jft*^* v\> ft if % fc * « SS*^ 

tc «fc 5TEM«S84m*#5tiS/£i6^ TEMEKiiSJi* 
<HSE0»J7>*%0JcOgiJ<D||SfiP ; gr^ , ro Hi l «HSSM6 

[0050] mwmmm)n%:Gm?zrcib<Dfc^*-? 

«/^46ttffSl~3/iii> *SS5/i*@B©fllftL;teJ&re 

sr^r-rsts^*-^ ^-owi^gp^KB^nco^^oT 

5^M47 (Cff AT £ mic , ^fr25B^ S*46 i: cntc 
#faTS»47«>SB48fc:&ttrrS<, tfflJttt 

<l£Mffl8>#»l!l3©8U©ISffl0J*^*-o 012«HSS^IJ6 
[0 0 5 1] m^52, 53f4*B©41±H:»W6n/£K» 



fr25(H^©j««'rw , r)**©5iitta»k:j:t)«»"ra 

rc#>COl%mZ W&Zo !S*4n-25«M3$ LftTjffiiC «fc 0 
ffifttt D52, 53{c J; (9 JBj«Stl*K!R«-250«J: •? 
tI^r*-r5|5«P554(C^fA^tlSo C<Da»M-250R9ia54 

fi«f$ttt>52, 53 i: L,TPfra54(CM^*^«»3^L 

te, ffi?a©{£J#« t) ©WBHSBfc i 5{*#^<D*-lc «fc o 
TtmW©fi8**tf o tti^o 0* 55««B#41±fC 

fete 0 g|5«5(0^4t-f )<o»K©IR{c, ti 9 WitttWm. 
je»5575rftfc:£JftS44\ K»tf-<D-tf*»g8fi»55fc:a 

[0 0 5 2] ±IE<D«figO*fi^^:fflV^ 
KSM"25(OR«, ftnX^Efcffl V>S MF«tf «BtT41 (CIS 

*19SCi:tftfJ*3o ill^s ^»J6X@ratc^LfcK 

frtLTffl^5«&, ffi3£©ttB#teJt«LT«JKIBIlI 

©«Bte*fJST?*So muz, KS^KO/hS^WttWr 

X(c^:itfcfS#(i 0 52, 53*3 J: g8B55ttW * > e—i» 
X^-y ^ffiteJ;»)«if^L/£^, CftSB^f Lt>4'*^ 
H-AX/^-y ^ffitcj; t)«f¥Sti«i£SSH:*<, ±15© 

[0 0 5 3] B#56ttttB£41te»ttSn;te9Jfc#S|5T 
fet)> K«^*»P5l^?^»Kttit»>T25(H't»jSU« 

*H»Jt-^^#SI556^^46x -y ^>yj£tCj; 0 Jgfig 

L/-c«B#*ffl«L, mmirztimKomiz&trttTm 

57, 5&*sf*2/)£— i»X/^>y ^j4tC«k 19 toX*r5 <1 i:T* 

*<OM4B*<»57x 58fCif A£n&<fc 5 Ltti^ti 
t?nS„ K5BK-254: Ct\^ffi^Lfc«O^«5(0^4± 
■T)i:©»Slco|^{c, «^gp«5^^57, 58©V^tlA^<0 
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cD^o«@^*ffli/^ c tx% umft25<Dwm. tax 
<nMMio>*mw<DjN<Dnmm*7F'r 0 ^mmmr-it 

[0 0 5 4] II j : Xf-^Ci^tltfcttii 
««6(B^4f I^OWlfr S fcfckJK^fc «fc 0 ltSfr25* 

[0 0 5 5] Ilk : »»«Kl6(H^"tfr)»cj:555034 

CO 0 5 6] 111 : Ktt>tt52:ttB&41<0»Mfl»C'l' 
tve-ATv-X hf^a >£©B&;tf X50*«*& 

[0 0 5 7] Igm : ^tyH-ATv'X hf^^a 

[0 0 5 8] Ign : WMMlfcattHJSSftfeWBJi 
25{CFIB21*BB*f> j£2EU ^J^#SP45*K«M-250ffii 

ft, TEMM^sm^-^Stit^tH^Sc »§t 

[0 0 5 9] ^Me>Ci:&tf£, ^M0!llB4©Xgifc: 
w L ft «fc 5 fc , IS n ti «B£f 41 tc mfeZ ft 5 S x. £ ff 
fc>ft"Cfc«kV\, 

[0060] s/t, ^mmm-vitum^nxr^mm 

[0 0 6 1] ±83iHi!8®#ffife«fctfXgfc:«fc t>Tia©*» 



WHBTOBB^©'^ FV >4WS«i:ftS«, fg3fc, 

II, Will, JPlf *^}56fe«fetfX@{C-Ol/>TBI15«:ffl^ 
[0 0 6 2] ISO : Kfiifil*^^ fiStiJL/cliOft 

**>¥25*t4tt«#««4 <r flfio^sm^HSBIfflMB (SEM) 

[0 0 6 3] ISP : ffi*©ftgteiS»WfiS*i;feBm 
fr25{CFIB21^rS§W> StL^ ^tVlf-AX/^'y^ii 

*ffli/-»TK«w-25<De]t<Dffi*?eteiipx-rs 0 ctiic 

fc, ^iSTtit'^-ve-AX^-y ^^ftc^-rS2* 

©imjnxaB*ffiffl f s 'Bsa ft < » usafiaji -ew m 
[0064] *^jsfiftjTttx iso, p*5SKLm«irr 

3 OT^rttffi t fc*\ ISOfe «fc tfPI41«LT||I?n« 

<nsawi2>*»w©gij<oHi6(SM*^'ro *^aswnftt 

[0 0 6 5] ISz : m<P5iZnMffl3-?MW<?>?5&lC& 

[0 0 6 6] MV>T, HM^n^ISa-lScfiUSS 
«l 1 T"BJBJcDI5ga~lS c tlBILJlST-fe^o 
1 XScO«tett08P«5O§B»«:WR>T-25©«l^ 
K»a*i6»fz:«B , rsxSdA^aSSnSAV 
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«>, t> gPW5{i^it25©«Jf lCftffi%:-g&fc!&t&&) 
So 25fc:> X@dcM^T*S£m Tl^OX@£fRl 

[0 0 6 7] ±8BS8KO3?ffi45«fc0 : iafCj:t)^ SCBJi 

TSfc*©Xg#^£ft3a&S*<*So £«=>fcf4> &4 

o gp«5o^^ps*tT 5 w^^c ^ & , ism 

< usswi 1 3>*mnm\<DmMm*mffi? % . #h»ij 
■ptt&fc a^rc i«ji ©04(c^ l /tig h wBfcuais 

[0 0 6 8] Hmc^LfcXgj, kt4HSSM6fCTl&B3 

rxgx^nssrso 

[0 0 6 9] Igx : X@k(CT«B^41±(cS^fc!t42 

•3#*J£tt*^tttM8<&— #tCFIB2i:fcB8*K j£SEf 
S £ 4T\ K»HS« 5 180t^/¥25tC«Ml-rSfi|5ffi59* 

£T% «DgP«5«K^n-25fc^tLT^gi?tlSo 
[0 0 7 0] Xgy : «Dg|5M5^r^Efl44' -^2*1373 

[0 0 7 1] ±SHSiW©7?afe±t?XSft:«t»5. Igx 
K T (4 0 g|5M5 K«M-25ti*<DgE»W%F IB2HC «fc 9 R& 

V» 9 $Tc, X@ytc43V^Ts @EicK^25 
<IIM«14>*3IWfiO»JOiaMf9«^ , r. *fSJB09T 

<t t;xig(coi^Tiai8^ffl v^T^-r 3c hist 

fiJ£tl3#Hf£{4 0 18©-»*<»licL/t«$*Wte«W'«- 

[0072] x@q : BtpaKDjSaaa;, asawsjys 
KS-iiSo 

X@r : tt»Jffl5«5ife4SIO»tc:«fc»)^HPJ*tlS»tt«t)18 
* * -r 3 ftt& it tJ 4 * <o S £ L < 4 3 «fc 9 f c F I B 2 1 



s $ a 55 ts ism l < flo a <=> n § o 

[0 0 7 3] X@s : FIB21*Kte«t>SM*5fC;&nX2fn 
TV>*»280«7C«I«WPtC|f{U# % j£*U »28*BrlI© 

««{cff;&iix-rs 0 

[0 0 7 4] XSt : FIB21^®(4»?18^ffliJ(cHS|^ 
3o ccDSffi?;(rax<»c. K«f*^«4(H^-r)tc 

[0 0 7 5] ±ie»8WO^ffife«fctfXStC«fcD, «0g|5 
[0 0 7 6] XSrA^XSt^MMLT 

ff ^ mfc-o^xmm l rc*\ iir A^ e xetf**©*!* 

A :i Atl^^Tttfe»n3?il^4#L<, $fc, S^SI? 
fficDSJStc 4; o T f4 C n S. ilTcDXg^r^Sa'r 3 i^Sf4 
i£^{C)SDTX&A^XgtOV>-rnA->OX@^ 
/•ct4«»©XS«r<*fc-&Tffl^TJ:v'>e:i:{4m5* > tf 

<iaBWi5>*«woai©*«w*w , ro *m&m? 
[0077] mi9ic7FisrcxMqitmM®\u-?mmcDj: 

[0 0 7 8] Igu : XiEq{C«feOFIB*^l*nIfi64aSH 

§ci:t\ ^{4 0 1 8coj|^g|5ffi60fi: Y^ye-^y-^ 
xhf^a^Mts, ccox^&i^ii-rc 

4T\ ^{4'?18CDa^gMit60^l'^yE-AT>'7 > h 
7*^^'>3>IS*iias fiSc«£i±T. »Ug(4t)18cOJi^ 

[0 0 7 9] ±ffilKB^c07jafc'4ca"Xg{c4;t), tiDffi 

[0080] $rc, xmwDmc mmmux-mm^tc 

XT* So **SS0>JT(4, f4DgW5©«Ki:LT^^ 
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97, t- y*. 4 * y e- A 7 "y X h # *J -> a y KcdH 
T%>%> &g« ft < > F IB21 OBgWtC «fc t) * > e— i^T 

< h»j i6> ^fSHjogijoiisseflj^-f o 
coo8i] B^6iaimaci^&iWM-«5Mt'r« 

f&t?, f k*-A^6i^S>^&txfcU-+fe— A 
62(4, U— 9*e-A62&JHftU BfjeoffiBteBM*** 

ft So £fc, *HSa^JT(4, HwLav>^r«3tt*A»6» 
« 6 ftfc RfiBft* U— *f ^¥3S63«) U— 9* e- A 62 fWJ 

ftH%aa»Tfe«tV\ 0^64(4, t/*e-A)1£ 

[0 0 8 2] ±f2«/£©ia*^T-<9#8t> ffim^pItiftK 

5M"©***«0«RM-*HI^IBlT«f^Br<!ek**. fg2 

< SiaSWl7>*JWf!Il ± STEMSlIg^ ISSM-cO 

ft J: 9 tf4 D »«te»BM-*»A/?S«ttTfT* 5 

[0083] *nMmi7iz*%w<o%)<Dnmwe&'o> 

[0 0 8 4] H2l(a){C*4K«*«1510-»»CTEM?« 
3fc^*«ffil52*R6BSl-CjSLfco gyKf<*« (IttMi 
<Dft£) tt, Mx.(4*20fimjgjSTSSo FIBT'^>t*P 
X-TSffltz:, K^S«151*ffi<D«»cOfti6{i:, -f^y 
e-A7->x h-rtf^S/a VK:±«'r^l53*^jsK , r 
S (0(b)) . 7*#HlOTfffiO«aflf!ia:, S3 Mm, 
1/im, 5*25/im-e, #ftt4)^3g, ?y^XfX 3 
^, /^^AftHTfc^o 0(c)J&#L/tr# 
^153COfiatCjQoTFIB154fC«k-DT?il55*l9:lt5o 

g=F««>tc:iPXrSo T ? ^^153£DSMWtcfc0(d)<D<fc 



•5 ftJ#K<0:*ftl56%jBj«"rS o ^156©MP«Ptt»15 
5fcjfr<:*# < , ^156©flPXfiJSl57(4f4ffi*WLT 
</>5o CCT, ft&C^$Lfc$155t*ftl56*Oft<:*J; 
5ter#Kl53<DiBffil58fcFIBHa#r:5. COJ; ^ftidn 
XtCioT, jffiV&-lKBtfHttLfc1RflB&imtf-i59 
tfffi#3&#3o ^ti=> BK^fcjSTJ:^ Kft£&151 
?:(«f4S-&, FIB154(D^*f{£:4;oT^frl59Ol£B|5l60 
a£i»60bcD-gP£«R&U Ktt£«151 fc^K 
5c *C-eFIBBMt*{*ikU KSS*151**¥teRL 
fcWJOttWSwf Oj^BKf) - ?*?), IWM-l6ia:3£*» 
160ctC*-DT5«f*ft/'cttll8teft-3TV>So 
165©fi#^|SjfCFIB*^aE«^ t£Bm59©««*100 
nnaaES"ff»mnl*ffft5 (0g) o CC0ifn-gPl62A^ 
TEM^SfSiS-pa&S 0 S«)tg|5cO\t-!£^Jt4, til 5 Mm, MS 
15 /(ii, P^lOOnmSST, 5f >iSRl620fflHg|5l4J?i|Sa51 
61a*?JLTfe^, ^-01?ifig|5l61a*2*(0^1Ig^l63«: 
*1-«^g|3#164TM^iAty (0h) o ff«Vi6iaomd: 
miim&Zfctb, »n-g|5l62«riaaSto-rSCi:(4ft 

t(4ftV^ 0 ff«»161a**4 t)aWl64"Pt**iiAx^Kte 
•C 5 , 3£*$SPl60c*FIB154tC«feoT«J(ff'rSCi:-Px 
M-159*«fifflRi51*>6»«"?#* (01) o 
WSM-165*«A//e«j|RTJKBJ«l 64^IS^a«l 51 A> 6 

ia<rfrs«fc-5te»«i£-£So cwao, »>ta5 (tem 
-<?m«-r<$»fffi) i62*^trKRM-i65*»K«aMRi5i 

[0 0 8 5] ^C, TEM^T<#«>tg|3*Wr§l^ 

7^*feD, ^©-0(4010^ Lfc^ffiTfet), 021 
(k)cDi; 9 (<:«@-&167tC-?-46^trc:?I168(i:K«M-165^ 

SA-r^c wxmwks »awi64*tmm65*»6iiiiB 

S*TTEMWRT**«||h:**. KS75-ffi©^2 0^ 
ffi%022(C^T 0 WBfrl 65^1S^S*S1 51 A^P. 5 
Xg{4021(a)~(j)i:|H]CT', WRm65*4Mtb/fc« 

y HiToowpaumtsflrr*. ccdb*, *wkbb 
pg|5i7iic{43 D^yft HJK*?so»»%®orfe 
#, ^Uv Kl70ttKaEWBW«Brtfe:»«, WL, 

<u^, mmtvvv F<D-a»:»ftii*«**Ho 

[0 0 8 6] K»M-*#»Lfe^U Fl70»4TEMfc9| 
5o C©S$, ^'J -y Fffif4TEMOS?»C^LTSiScO 
46, TEMWSMRfcji^W*^*^ p)rM©»>rSI5©Bfg 

[o o 8 7] ^ i (DmmttimmtucmmLfcmwh- 

tc^LT, iiiOOFIBftPXT^S^^LTl-^AV 
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»2 0SHKrSTtt-a««JR«WfcfMI«-e:* fcilfiR 
[0 0 8 8] ±SE©«It. ^JB**-r*JBff*T*/B^ 

(1) ww^tWM-wor^^h^fxfcjjstfSWft 

(2) «ffiLfeWmtt««^ 'V FfcgAtcSM 
?-^TiS&S1&F^©FIB;!inX{c<fc FIBiiMP 

[0 0 8 9] #^X«kDflct«:#«5Cfcfc,l: DKSfr*5l 
[0 0 9 0] »tf«^S©4^»*a«J J f>;*f^ 

xfl^flivs c fctift < , a d awtcRfrjiA/-^ krs 
t s • * ft, Bftmmoxmfr % mms* 9 u f 

[0 0 9 1] ^^X#CO$tfC»«^(C«t 

[0 0 9 2] W±, *»WO±litcaiDBI%fflV^T*« 
[0 0 9 3] 



[0 0 9 4] 

[0®<DfS#£iif§] 

[02] *awo»-o**w*Kwr*^ws. 
[03] *«Moa-©*«ff!i*«fli , r**i.wao 

[0 4] *«WO»-03teWW*KWT*XSH. 
[0 5] *^0jg=OigEffl*K$r«ttW9. 

[06] ^wo^HonaiffiiiWwrsxaH. 
[07] *«womH©nss«i*wwT5«sia. 
[0 8] *^ose9^Mi0U«tt^-rs«ijAH. 

[09] #8l|l!©8£<£>HffiW%WWrS«JSBU 

[010] ^^woSAo^jfiM^aKwrsxeiHo 

[011] *«WOS-tOH«StW*S8Wrs^Ho 
[012] *f%W<D&A<DnffiM*MWT%9\-WM, 

[013] *^co^cDHM^iSB^-r«^0o 

[014] *«fl9©»+©IMttW*KW4**XiBH. 
[015] *«W©JB-h-©safcW*«Wr*liBH. 

[016] *aw©*+n©siawfii*Kwr*i8Ho 
[017] *««oa+HoitMiw*ttwr*iSH, 
[018] *«w©»+ego*atw*Biwr*ieH. 

[019] *»WO»+EOl8atW*ttlB , r*^BH. 

[020] *«wos+Aon8Sff>J*»iwrs««Bio 

[02 1] ^aWKS-htO^EWflfiliiErlBiB-J-SH. 

[022] ^wizm-t-toimmmvo-z, mmm<D 
<§, n - ov>9. \2---mmmmm^ i3- i 

4,14' 17- 

at. is- 2o-5©g^. 21 -auK-fa-ye-i^ 

22-MffiS, 23-fi«J«B, 24-«»», 25-WBfi\ 
26-&0J, 27-W^#BS, 28, 29--JS, 30-#l&Jk 31 
■••■BdvH, 32 - T 7-r-V. 33- y-'J-> 34-fetfD 
itt^t, 35-:/- 36-«/^ 37-|HMBB»n 
7h\ 38, 41- «B 

43, 44 - ^ffI, 45-«IX*aB, 46 -tS^ 
47 - m, 48 - ilffi, 49- 50-JRSjJfX, 
^-ye-AT^Xhf^am 52, 

56—W^^SP, 57, 58---P, 60 

-»*ajffi, 6i -u- ife-Aii, 62 - -i^-ife-A, 

63- -U-^^, 64- 65- -iHS¥S, 66-^ 
Ef], 151-ftQBStiu 152 • M^f^^ePjT, 153-fsK 
Jft. 154 - FIB, 155-jf, 156- -5X, 157" iPXffll®, 158 
-tm, 159- "Mft^ 160a - JSg|5, 160b- -fflffi, 160c 
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161-"WSK\161a---«Htt. 162-»Jtffl5, 1 ^ 168-«, 170-^U >y F> 171-fflPg|5 0 

63-£M@k 164-IfflMf, 165-K«fi\ 167-KB 

[Hi] [0 2] 
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